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Screening for Wilms Tumor in Children With Beckwith-Wiedemann Syndrome

or Idiopathic Hemihypertrophy
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Background. Children with Beckwith-
Wiedemann syndrome and idiopathic hemihy-
pertrophy (BWS/HH) are at increased risk for
developing Wilms tumor and screening with
abdominal sonography is frequently recom-
mended. However, there is a paucity of pub-
lished data supporting this strategy. The pur-
pose of this study was to determine whether
sonographic screening at intervals of 4 months
or less reduced the proportion of late-stage
Wilms Tumor (WT) in children with BWS/HH.
Procedure. A case series analysis was em-
ployed to compare the proportion of late-stage
(stage 1l or 1V) Wilms tumor in patients with
BWS/HH who were screened with sonography
(n = 15) to the proportion of late-stage Wilms
tumor in unscreened patients with BWS/HH
(n =59). Patients were identified from the BWS

4 months or less. Results. None of the 12
screened children with Wilms tumor had late-
stage disease, whereas 25 of 59 (42%) of un-
screened children had late-stage Wilms tumor,
a difference that was statistically significant
(P < 0.003). Three children had false positive
screening studies. They were operated on for
suspected Wilms tumor but the lesions proved
to be complicated renal cysts (n = 2) or nephro-
blastomatosis (n = 1). Conclusions. This study
suggests that children with BWS/HH may ben-
efit from screening sonograms at intervals of 4
months or less. However, false positive screen-
ing exams may result in unnecessary surgery.
Given the rarity of BWS/HH, a larger, prospec-
tive international screening study is necessary
to determine if the benefits of screening out-
weigh the risks. Med. Pediatr. Oncol. 32:196-

Registry and from previously published studies.
Screened patients had sonograms at intervals of
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INTRODUCTION tions apply to the other retrospective analysis of Green et
al. [8].

Children with Beckwith-Wiedemann syndrome To address this issue, we compared the rate of ad-
(BWS) and idiopathic hemihypertrophy (HH) have awanced (stage Ill or IV) Wilms tumor in BWS/HH chil-
increased risk (estimated at 4%-10%) of developing emiren who had undergone systematic sonographic screen-
bryonic tumors, including Wilms tumor [1-5]. Screeningng at intervals_of 4 months or less to those who had not
with sonography has been suggested as a method of ide@en systematically screened.
tifying Wilms tumor while it is still at an early stage.

However, no consensus has been reached regarding-the _ _ _
value of periodic screening or the interval at which Su.:;}?epartment of Radiology, National Institutes of Health, Bethesda,
. . aryland

screening should take place. Recommendations have
been based on expert opinion [5], case reports [6,7], acrﬁé&'
two large retrospective studies [8,9]. The strongest e\éi-epartment of Child Health, Royal Victoria Infirmary, Queen Vic
dence supporting screening at intervals of 3—4 montfis : ’ i

. . . . a Road, Newcastle upon Tyne, England
derives from anecdotal case reports in which Wilms ty- o Tpon ) ,

developed within the 3- or 4-month screenina inte pepartmen_t of_ Pediatrics, Roswz_ell_ Park Cancer Ir?stltute. and Depart-

mor p . g fent of Pediatrics, School of Medicine and Biomedical Sciences, State
val [6,7]. Others have suggested that screening may @versity of New York, Buffalo, New York

be eﬁec_:tlve [8,9]. For instance, Craft et[ al. [9], us!ng Senetic Epidemiology Branch, National Cancer Institute, National
population-based study, found no benefit to screening f@ktitutes of Health, Bethesda, Maryland

Wilms tumor in BWS, HH, and aniridia. However, thakpepartment of Pediatrics, Washington University School of Medi-
study did not utilize a standard screening intervalne, St. Louis, Missouri

(screening intervals varied from less than 3 months t0 1€y respondence to: Dr. Michael R. DeBaun, EPN 400, Genetic Epi-
months), nor did it employ uniform screening modalitiegemiology Branch, National Cancer Institute, National Institutes of
(methods of screening included sonograms, physical éjealth, Bethesda, MD 20892-7372.

aminations, and excretory urography). Similar limitaReceived 16 February 1998; Accepted 29 September 1998

© 1999 Wiley-Liss, Inc.

linckrodt Institute of Radiology, Washington University School
edicine, St. Louis, Missouri
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TABLE I S_ummary of Data Demonstrating That All Screened Study |-l and information regarding imaging prior to
ga:!ents n"‘: B‘(VS/HHRH?" '-foli""S‘g?e* V‘[’)h"e Nonscreened  diagnosis was provided on the registration card and fam-
alients Rad a Lower Rate of Low->tage Disease ily questionnaire. All patients with HH had this diagnosis

Stage of Wilms tumor made prior to the diagnosis of Wilms tumor. Cratft et al.

[ I I 1\ v Total [9] previously published 23 unscreened patients with

Screened 8 1 0 0 3 12 Wilms tumor and BWS_/HH. The BWS registry_supplieql
Unscreened 24 9 12 12 1 59 11 previously unpublished unscreened patients with

Wilms tumor and BWS/HH to the series. There was no
overlap of patients among these three groups.

The National Wilms Tumor Study Group’s definition
MATERIALS AND METHODS of Wilms tumor staging was employed [12]. Stage | tu-

mors are confined to the kidney and completely removed

Screening was defined as an abdominal sonograpbiagically. Stage Il tumors extend beyond the kidney but
evaluation of diagnostic quality every 4 months or lessill can be completely excised. Stage Ill tumors are de-
(range, 2.5-4 months), which encompassed, at a mifired as suspected or observed residual disease confined
mum, the kidneys, liver, and spleen. Screened patiemdsthe abdomen after radical nephrectomy. This includes
were derived from two sources (Table ). Fourteen of th@ositive hilar lymph nodes, peritoneal contamination, or
15 screened patients were identified from the Beckwitinability to resect the tumor completely. Stage IV is de-
Wiedemann Syndrome Registry established at the Naed as the presence of hematogenous metastases. Stage
tional Cancer Institute. Patients were referred to the BWSis defined as bilateral renal involvement. Stage V can
Registry by parents, pediatricians, geneticists, and the substaged (I to 1V) based on imaging and surgical
BWS Support Network [10]. The BWS Registry includegindings of each lesion. Stage V patients were only con-
156 patients varying in age between newborns and 8lered for analysis in this study if details of their local
years. The patients in the BWS Registry did not overlagiage were known. Three of three screened patients with
with the report by Green et al. [8], which was an addstage V were substaged as 1-1, and one of four un-
tional source of data for this study. The registry includestreened patients with stage V was substaged 1-1. The
14 screened patients with suspected WT (3 patients didtee other stage V lesions were not included in this
not prove to have WT) and 11 unscreened patients witimalysis because their substaged status was not known.
WT. Each parent of a child in the registry completed an An assessment of tumor stage was made in all cases
informed consent, a questionnaire, and an informatidmased on medical records. Children were divided into
release form. Assent was obtained in older patients. Ttveo groups, early- and late-stage Wilms tumor corre-
diagnosis of BWS was based on the presence of two sgonding to stage | —Il and IlI-1V, respectively. An as-
the five most common features of BWS [11]: macroglosessment of tumor diameter was also made in both
sia, birth weight and length greater than the 90th percegroups when measurements were available.
tile, hypoglycemia in the first month of life, ear creases The chi-square test was used to determine if there was
or ear pits, and abdominal wall defect (omphalocele, dia-statistically significant difference between the propor-
stases recti, umbilical hernia). An additional screendin of late-stage Wilms tumor in the screened vs. the
BWS patient came from the series published by Craft sbnscreened group [13]. The expected proportion of chil-
al. [9]. This patient was identified from a larger group ofiren with late-stage Wilms tumor was determined from
children with Wilms tumor and BWS/HH. The childrenthe nonscreened group.
identified in Craft et al. [9] were from the National Reg-
istry of Childhood Tumors maintained by the Childhoo ESULTS
Cancer Research Group in Oxford, England, since 1971.
A questionnaire was sent to the primary physician of A total of 15 children with BWS/HH had renal masses
each child to confirm the diagnosis, dates of cancer, daidsntified by routine sonography performed at intervals
of screening procedure, and types of screening proad-4 months or less. Twelve of these children had Wilms
dures [9]. Thus, a total of 15 patients met the criteria fadumor and all 12 had early-stage disease (Table I). Three
systematic screening. other screened children with renal masses proved not to

Unscreened patients with Wilms tumor were defineldave Wilms tumor and are discussed in detail below.
as patients who did not have imaging studies or who had None of the children who were screened had late-stage
imaging at intervals greater than 4 months prior to th&/ilms tumor. Stage distribution of Wilms tumor among
diagnosis of Wilms tumor. Unscreened patients in thtke children who were screened was as follows: stage |,
series were derived from three sources. Green et al. [B]stage I, 1; stage lll, O; stage IV, 0; stage V substage
previously published 25 patients with BWS/HH. Thesg-1, 3. All screened children had BWS. Of the 59 un-
patients were registered in the National Wilms Tumacreened children with Wilms tumor and BWS/HH stage

*I, Il, or V, each tumor 1-1.
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100 nephroblastomatosis or Wilms tumor. A radical nephrec-
90 ¢ tomy was performed and revealed nephroblastomatosis
with no evidence of Wilms tumor. The contralateral kid-
ney was normal by sonography, CT, and visual inspec-
@ Screened tion at the time of surgery.

B Unscreened
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is controversial. A potential benefit of screening is to

§ @ Screening for Wilms tumor in children with BWS/HH

: identify the tumor early when surgery alone is curative
Stage | Stage il Stage Il Stage IV and thus decreases the long-term sequelae associated
Stage Distribution with radiation and anthracycline chemotherapy, which
are required to treat advanced-stage Wilms tumor [14].
Fig. 1. Stage distribution of Wilms tumor for screened and unpg\vever, no studies have documented the effectiveness
z;:;eened patients Wlth BWS_/HH. Stage V Wilms tumor were su%—f sonographic screening in detecting early-stage WT: on
ged 1-1 and are included in stage |I. . ;
the contrary, there have been studies suggesting no ben-
efit to this strategy [8,9].
distribution for Wilms tumor was as follows: stage I, 24 Our case series suggests that screening at intervals of
(BWS = 10, HH = 14); stage Il, 9 (BWS= 5, HH = 4 months or less can significantly reduce the proportion
4); stage Ill, 13 (BWS= 2, HH = 11); stage IV, 12 of late-stage Wilms tumor. This is supported by evidence
(BWS = 2, HH = 10); stage V, 1 substaged as 1-that the mean tumor diameter is less for screened patients
(BWS = 1). The difference between the proportion ofhan for patients with sporadic Wilms tumor. For in-
children with late-stage Wilms tumor in the screenestance, the average tumor diameter was 3.4 cm for
group 0/12 (0%) and unscreened group 25/59 (42%) wesreened patients in this series, while the average tumor
clinically relevant and statistically significar? € 0.003) diameter in two other series of sporadic Wilms tumor
(Fig. 1). was 11 and 13 cm, respectively [15,16]. Based on the
The diameter of the Wilms tumor was available for 11inding of a lower proportion of children with late-stage
of 12 screened patients. The average size of Wilms tumfilms tumor and smaller tumor diameter, we believe
in this group of childrenwas 3.4 cm @ 11, SD= 2.0). systematic screening may be beneficial. With these data,
Since the majority of patients in the unscreened grolfds not possible to state that 4 months is the ideal screen-
were obtained from a retrospective review and tumor sizgg interval since this was only the maximum interval
was not recorded, it was not possible to estimate the siested. Ultimately, a prospectively designed screening in-
of Wilms tumors in this group. tervention trial will be needed to determine whether
Three patients from the BWS registry were screenadreening is warranted and at what interval it should be
with sonograms at 4-month intervals and were found fmerformed.
have renal masses that proved not to be Wilms tumor. Besides our study, evidence in support of screening at
Patient 1 was a 1-year-old girl who had an echogendemonth intervals is anecdotal. In one published case of
mass about 2 cm in diameter that was stable on tveopatient with BWS, a Wilms tumor was discovered 3
consecutive screening studies. Because Wilms tumor waenths after a negative surgical inspection of the kidney
suspected, an exploratory laparotomy was performed. f8]. Woodard et al. [17] also described a child with BWS
intraoperative ultrasound revealed that the lesion wado presented with symptomatic disease 4 months after
cystic. Pathologic examination of the resected lesion ra-negative imaging study. In another case, Andrews et al.
vealed an infected renal cyst. Patient 2 was an 8-monffi} described a child with BWS who had sonograms
old boy who demonstrated a cystic lesion in the uppewery 3 months and developed an interval Wilms tumor
pole of the left kidney on a screening sonogram thateasuring 3.5 cm in diameter. We are aware of two other
enlarged over a period of 6 months. A CT was performethildren who developed large (7-cm and 15-cm diam-
and was interpreted as representing a Wilms tumor eveter) stage | Wilms tumor within several months of a
though it was quite cystic. He underwent a left radicalegative evaluation and presented with an abdominal
nephroureterectomy on the presumption that the lesiorass in both cases and hematuria in one case (Dr. Daniel
was a Wilms tumor. It proved to be an infected renal cysgreen, personal communication). Taken together, these
Patient 3 was a 2-year-old boy who was determined tdservations suggest that an appropriate interval for
have a solid renal mass on screening sonography. A &dreening for Wilms tumor is between 3 and 4 months.
of the abdomen was performed, suggesting either Our analysis differs from the two previous studies on
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the effectiveness of screening for Wilms tumor in chilpresent with late-stage tumors than are children with HH.

dren with BWS/HH [8,9]. These studies did not define &his bias may increase the apparent rate of late-stage

specific screening interval, nor was there a standalfigimors in patients with HH.

screening regimen. Screening studies in these series inWe have demonstrated that screening in intervals of

cluded physical examination, excretory urography, a4 months for Wilms tumor is effective in decreasing

well as sonography, each of which vary in their sensitifhe stage of Wilms tumor at diagnosis. However, a

ity for detecting Wilms tumor [8,9]. By comparison, weSCréening program will not _b_e without Ilmltgtlons, fore-

assessed only a single imaging modality, sonography, &St of which are false positive results, which may lead

a relatively fixed interval of 4 months or less. to. unnecessary diagnostic and therap_eut!c procgdures.
A major consideration when assessing a Wilms tum&uven th(_e rarity qf BWS/HH, a prospective mternatlo_nal

screening program is the impact of false positive resulf?.tervem'o.n trial is war_ranped tq determme the true risks

In our series, three children underwent laparotomies f3Pd benefits of screening in this population.

suspected Wilms tumor and nephrectomies were per-

formed in two. These cases illustrate several potential

pitfalls associated with screening. First, additional imagAtCK'\JOWLEDGMENTS

ing studies beyond the initial screening sonogram were

not performed in one case. Currently, we recommend We are grateful to the parents of the BWS Registry

that an enhanced CT or MRI examination with 5-mmho were willing to complete the questionnaires and

thick sections be performed in patients with a suspiciojformation release forms; Charles Stiller of the Child-

renal lesion on sonography prior to surgery [18]. Thigood_Cancer Researph Group (CCRG) in Oxford who

may prevent further diagnostic evaluation or at lea pplied the U.K. registry data and the members of the

guide additional treatment, especially if the lesion i K. Children’s Cancer Study Group (UKCCSG) who

documented to be a cyst. Second, it appears that a Ipplied further data. M.R. DeBaun receives funding

. : rom the Robert Woods Johnson Foundation as part of
tional diagnoses such as cysts or abscesses were not

sidered in the differential diagnosis and this may ha?ﬁg Minority Faculty Development Award. Both the

. . AMECRG and UKCCSG receive funding from the Cancer
contributed to the decision not to perform further testing.casrch Campaign.

to clarify the nature of the lesion. Third, when there is a
consideration of nephroblastomatosis, an open biopsy
rather than nephrectomy may help differentiate betweﬁ'EFERENCES
a premalignant and malignant condition and thus spare
the kidr?ey' . T 1. Barber R, Spiers P. Oxford survey of childhood cancers: progress
As with all case series, our study ha; Ilmltatl_ons. _Un- : report Il. Momhly Bull Minist Health 1964:24:46. '
fortungtely, the number of screened Patlent_s with Wilm . Sotelo-Avila C, Gonzalez-Crussi F, Fowler JW. Complete and
tumor is small. This reflects the relative rarity of BWS/  |ncomplete forms of Beckwith-Wiedemann syndrome: their on-
HH and Wilms tumor. Even though Wilms tumor is com-  cogenic potential. J Pediatr 1980;96:47-50.
mon (10%) in patients with BWS/HH [19], the overall 3. Miller RW, Fraumeni JF Jr, Manning MD. Association of
frequency of BWS is still low (1:12,000 births) and it is Wilms’s tumor with aniridia, hemihypertrophy and other congen-
difficult to accumulate large numbers of patients. An-4 ';a' Ta!‘;ﬁr:‘;t'gnsé N E”g'd?t_Med:964;279:922_92;'_ y f
other limitaton is that it is possible that parents wha' FEHIL Y6 CSten sondtons e nerassd netnce ©
participate in screening programs are sensitive to the po

- . E.- Wiedemann H. Tumors and hemihypertrophy associated with the
sibility of Wilms tumor and may have a lower threshold * \yjedemann-Beckwith syndrome. Eur J Pediatr 1983;141:129.

to go to the_lr phys_|C|an for SUb_tle symptoms. Theﬁ. Shah K. Beckwith-Wiedemann syndrome: role of ultrasound in its

screened patients, with one exception, came from a BWS management. Clin Rad 1983;34:313-319.

Registry and a similar registry is not available for HH7. Andrews MW, Amparo EG. Wilms tumor in a patient with Beck-

hemihypertrophy. This meant that all of the screened with-Wiedemann syndrome: onset detected with 3-month serial

patients had BWS and none had HH. This limitation can sonography. AJR Am J Roentgenol 1992;159:835-836.

Only be resolved by including |arger numbers of patient§. G_reen DM, Breslow NE, B_e_ckwith JB, etal. _Scree'ning of children

with both BWS and HH in prospective screening trials with hemihypertrophy, aniridia, and Beckwith-Wiedemann syn-
. " drome in patients with Wilms tumor: a report from the National

In the unscreened group, most of the higher stage (lll, wims Tumor Study. Med Pediatr Oncol 1993;21:188-192.

IV) tumors occurred in Pa“e”ts W'th_HH' AI_thOUQh W€ g Craft AW, Parker L, Stiller C, et al. Screening for Wilms’ tumour

cannot be sure, we believe that patients with BWS are in patients with aniridia, Beckwith syndrome, or hemihypertro-

under closer medical scrutiny because of their multisys- phy. Med Pediatr Oncol 1995;24:231-234.

tem involvement. As a result, they may be less likely to0. DeBaun MR, Brown M, Kessler L. Screening for Wilms’ tumor in



200

11.

12.

13.

14.

Choyke et al.

children with high-risk congenital syndromes: considerations fd5.
an intervention trial. Med Pediatr Oncol 1996;27:415-421.
Pettenati MJ, Haines JL, Higgins RR, et al. Wiedemann-Beckwiifg
syndrome: presentation of clinical and cytogenetic data on 22 new
cases and review of the literature. Hum Genet 1986;74:143—15147
D’Angio GJ, Breslow N, Beckwith JB, et al. Treatment of Wilms'™ "~
tumor: results of the Third National Wilms’ Tumor Study. Cancer
1989;64:349-360.
Fleiss J. Statistical methods for rates and proportions. New York:
John Wiley; 1981.

Jakacki RI, Goldwein JW, Larsen RL, et al. Cardiac dysfunctiot9.
following spinal irradiation during childhood. J Clin Oncol 1993;
11:1033-1038.

Fishman EK, Hartman DS, Goldman SM, et al. The CT appear-
ance of Wilms tumor. J Comput Assist Tomogr 1983;7:659-665.
Hugosson C, Nyman R, Jacobsson B, et al. Imaging of solid
kidney tumours in children. Acta Radiol 1995;36:254-260.
Woodard JR, Gay BB, Rutherford CR Jr. The incipient Wilms’
tumor. Pediatr Radiol 1975;3:81-84.

18. Glylys-Morin V, Hoffer FA, Kozakewich H, et al. Wilms tumor

and nephroblastomatosis: imaging characteristics at gadolinium-
enhanced MR inaging. Radiology 1993;188:517-521.

DeBaun MR, Tucker MA. Risk of cancer during the first four
years of life in children from the Beckwith-Wiedemann syndrome
registry. J Pediatr 1998;132:398-400.



